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(54) MULTILAYER PRINTED WIRING BOARD AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a densified 
multilayer printed wiring board of high reliability that 
is easy to manufacture by utilizing a B2it method in 
which a conductive paste is printed on a metal foil to 
form a bump, and then the bump is made to pierce 
through an organic insulating film for interlayer 
connection of a multilayer wiring. 
SOLUTION: On a wiring board 1 acting as a core 
wherein a conductive paste is printed on a through 
hole 5 and a connection plug 6 is formed inside it, 
metal foils on which bumps 10 and 1 1 are formed by 
printing the conductive paste are so laminated that 
the bumps 10 and 1 1 come into contact with at least 
one connection plug 6, with uncured organic insulating 
films 8 and 9 in between, and this lamination is heated 
and pressed, and the metal foil is patterned to 
laminate a multilayer wiring pattern on a wiring board 
1. The bumps 10 and 11 can be placed right above 
the connection plug 6, and there is a merit in a design 

rule side, and trouble of designing is saved. Only by filling the through hole with the 
conductive paste fully, there is no need of copper-plating after this. A resistance element is 
formed by filling the through hole with a resistance paste. 
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6 t b l oa?«tt^9^UJ:*)StMc*«W 

l &tMS 2 coffi(c0iS$ixfciSEjuftatgi: > (WEEj»S*B 

mmtsntzm i wg^^oii , sfiiESfi^stsco^ 2 co 

B ( c fill f E « 2 60 SfiiBfe / > ^ - > £ 5 ± 9 I - a JB * H 

&titz% z t , mfE*2ojiiRiift»w± 10 

^JK/S^ii^^4coiE^^^ — ^t, WiejRi ooJiWWfe 
»BHwfflfciiin, 4: b 1 ofiWllESEtt^v ^co 

* B ( c - «B *s igfefc l % Ab HI /j«3 coiEwS^ * * - > « - Stt 

<t b 1 ofiiffiiBMftr^^VOXBlc 
- «s /j ^ « l . f it * a * 4 IE n ✓ < ^ - > \ c ft tt L X ^ 

hB»S. 

[ISjjtri 2 ] BSlBSEj»S4S«i, < i b l m<DU@k 
— ^^StoaiSixTSaO , r.oolE^^^ — ^ti, mT 20 

^t-^MLtt^:^ £ » « t-rz m^m 1 X lilt 
[11*114] (KrlE«»t*?-i±, (WrlEtttt^— ^ h^tt 
3 [zKMm&m 7 V > h BE»ffi« 30 

cn&myv > he»«. 

&4:6'>fc< ibioco«icot6tt^9^JcJ:9i:w^«r 
b 1 ocoft 2 eoB&filE:/? J: 9 3lv $ 40 

2 coB(-H5j«snfc» 2 t , jt«?u:»tf>i& 

iixfcai«4'<— * h/j><bfc5'>tt< tb 1060^3 co 
6 coiEI»/<* — >3fts* Jx-eix* 1 2 (omzj&jSL £ 

ixtcm 3 (7)iE«s« t * mzm i ^osE^sts^^ i <^b 

£ RflfE^ 2 (nSSJ^m^m 2 <7)ffi 4: £ 

1 coJBIRllftMUK^:. fifties l^iE^StS^m 2 coffit ml 

K9S 3 coiElftStEW* l ^® t (OW^f&fS. $ ftfc* 2 (7) 
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&< t b 1 omttifElg 1 w«tt^9 ^^*Hlc-«i*«» 

2coSBaJ6«B*«-ffl*ii*^. t *> 1 

1 co»«^ 9 ^o»B^-aS*s«tt L . . 5 cogE 

7 ] HUlE^ l <&e*fcS«fi, < t b 1 » 
14, «TlElSl©*l*7 p 9^i:m*tt«-a«*ix' , Ct^6c. 

[W** 8 ] ft 1 Jfctf* 2 «>E»y<# ->*s*tt^n 
JSlXtfJS 2 ^BJ-JKfiJt *nfcBlft*SJw^*< dr b 1 
ocoHiiJLSrJBfiR-fSXSi , fltIIBIE«SSS<oft 1 ^O 

g^y^Mt^lS^ Sfjlsmi^^m2 60^M?S 
J:9^II^L, ^*L6*rJPBEawaPjRi"Sxa4:4:B[x. 

gt5««7'7^Mt5lSt. SB 1 Xt/SB 2 
ro^8S5i:*tifixS l SO 5 ! 2 £>*ffifcro*W£&R 

fid L, w tt P3 Sr JbPEES. t/APSfti- IS t X.T ^4 

iifi^js 1 0 ] sa^sts^s^^mte^-^ k srenei 
wmtfe^* mm l t «riE««^ > ^$fe«sse *«m s * 




[0 0 0 1 ] 

[0 0 0 2] 10 

fl IHi^&«fS«-BiWJUT»«E>'<v^' («T, '<> 

«M^«««il«S:tT9*jfe«±, B 2 i t8s (Buried Bum 
p Interconnection Technology^ W&. ^O^lCiSf B 

»*a**t*ttt^. ) tL-cft<ft&nt^. 20 

Sffiioill Mx.fl HBBI-WftfSfcliO^-frfcW 
ffi«B«ai««*:ffl^5« »S 1 . 2mm0>#5**n* 

3fi«SfficO*ff?S«±x tf'J^tl ff* 3 5 *i m<7)®fi?ffi?§ 

2 cogESftJi 1 0 4, 1 0 5 S:Jfgfilti-*o * l (OSSMM 1 

0 4 2 <oge»S 10 511 Ei»S««cJBfi!lSnfc 

1^5 (Hi 7 (a) ) o 30 
[0 0 0 3] — fS35*i m<OfM¥«RIS 1 0 2 

3£</v < ? - > K Ktt 3 ft fctS»£Ei»-e ^ ^< ^ ^ i o 7 

0. 4mmiSt'fc5 (H 1 7 (b) ) . 

1 0 7«rBf3few/<^-^lcE«**Lfc»*LfclBIBl 
0 2H^U"7°y ^/«cif^*BMk^*«iffe»BRl 0 
JIU 'O-^l 0 7 fcJtiiS^Tt^WWSrilHiS* 
5. tfMM&fcllll 0 3«1 ^stf^KtttflM 

10 311 p— 9 — fcifU <t 0 lt-f$ft^ii 
£ Q «gi0 2i «flt«6«fcffi i o 3 i <omm 

{$(1 1 0 3 3&^&«Ui-*^^l 0 7 0001 

ill i 0 311 Wt;S*i\ "feS^^r^ffiSrttWfTSa 
Jt, )£^^<t-^^V^4^T')0O/p*f* ([Hi 7 
( c ) ) . iSl02t «tt&NM* 103k<om 

mm^Bmmi o i sraisi"5„ ^coi#gd^fitsi 

0 icoflU^ffiWf£j*Sftrt:JBl coEISJii 0 4 11 ffl 

gi o 2<cje«dnfc^>^ p i o 7 t^^-r^i^^c so 
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nbSrfflS-t"*- rftb««*li, 

3 0 8**1X^^81 0 9(d**&*ft. - 

[0 0 0 4] JjOJ&RUttQflEic J: 9 «tMUKH 1 0 3 (iff 
{fcLT**T$ftS« 0 2±<0/<^l 

0 711 8Btt£JBLfcj&se>, *HS]i"SiE»S1fi i o iw 

ffi 1 CDEIMI 1 0 4 irSafc^ftS (HI 8 ( a ) ) o 7 
M?§1 0 2^r^cO>'^->(^^y^>^trm3 6r)@a 

MJii o 2*»riti-a. &-b*>x«fcj:9*e*»a s '< 

^ ft y v hE««S:S£**** (HIS (b) ) o ^(OX 
[0 0 0 5] 

i^cMJ^o mi s (b) (^-rttjfeco^ii^y 

tt&bhTt^, H 1 9X1^81 2 0 li, 3T<DiB»S 

*s e 7 * h ^ 3/ ^ > ^ ^ - a -en niftflfcK s 
(c N rt«ic#Jla)rt«Elft^*— ^2 o 3*«»/***tfc 

B£j»««2 0 0*Cil HffiJC^ 1 WiB»^?-^2 0 4 
&V»2WEjI»^^ — >MttJtii7L2 o 2rt(i?g/S:$n 

[0006] -t tx»:ii?L2 o 2 irttr*>rt»wffiM«r 
l4/;5i9i:^^ 0:3 rvW ft /j » b ft a tm 7*7 7 20 
6dS3E*Snr^5. «lOEII^*->2 0 4au« 
2C0Ej»^^->'2 0 5^±K«»IWI6«MJt2 0 7,2 

>2 o iau i l4<oEi^^-^2 i o^M^ntp 




(4) 



W3cOE»'<* — > 2 0 114, 7* 

— > 2 1 014, Ril7Li-^L-C^2coifi^^-V2 0 

(4, m%y*7#2 0 6*«ffl^5i*ix-Clr^^"C, ^T<7) 
Ett£« 2 0 0 coJTiiTL 2 0 2 /PbBtnfc i: ^ %KRtt 
btLti^o *fc* i2 0[:^tJ:cil^ «i«**f*S* 
if»W±<7)M*5t-<t , 5 =TC0B2«I*«2 0 O0OHiiTL2 
0 2±-C««-r5^K«:3& s ±^fci:#«cJ4, 1 tf>E« 10 
/^->2 0 4^U ; $&^;7 P 7 ^'2 0 6<n±.\Z7y 
^ot!2 1 2 4r«fiLT!B 1 cOEj»/<* — ^2 0 4 bW, 
3t0E«^->2 0 l fc«r«*W*-»*L, 
^^->2 0 5^««f7"7^'2 0 6^ii:77r> 
ay;oli2 1 3«rJteLT«2<DE*l'^ — ^2 0 5 t 

[0 0 0 7] L^LHl 0W*fe-C«4, «)o 

L T ttStt «c *6 o * ffii" ft <tr I8*W»*# * < * 
£ 0 £fc, 3TWB»*Slc»filt**LfcJliS?L«:ai*t-C 

mmmnz mm £ -ex ^seis^jb msa**:*? 9 b 2 i 

[0 0 0 8 ] 

■ «)Elll'^-^tE»i«J:^*i+5- t Sr* l ^ 
*Hfti:-F5. ifc* *?BWI4, Ril^lc^mtt^-^ h 40 
£ EPWJ L T ftSi:fS$77 ^ «r»i* L fc =■ T fc ft 5 % 1 
coia»S«lc, wa?Ll::*«tt'<-* hfcfllWIbTrtffl 
l«m«U E*'<*->l-li»«*' < -* 
H; J; 9 fWJ L fc ^ > 7' 4: #i" 5 US 2 cDga^SIS £ '< > 
//^7 t ft SMS l <oE»S«<o l o^sa^? 

t«r»2^>»«4:-r5« w ^i7 ft y >- hElftffi&Kifi 
i-6^lc^^TSd^S«^SiS?L^B/«i-S^Mrf^l4 




WM 2001-1592 0 



6 



[0 0 0 9] 4fc, *«SW«4, iraJLKSIWtt'*-* h 
M?S4r^O^ / >ft< 4: fe 1 oco«!«^7^(-a«"rs 

WW*'*— * b^TOJLr^^^^r^/SLfc^SfS 
th io<7)^7^:^t^i:^ 

>«rE»*ffi±*-«H-rS0Ji^y > hE««co«iift.*- 

[0 0 10] #fgW4, JtiiTUcSimtt^— ^ hSrPPBU 
LTF^SP [^SMftEH «r**lfc = 7i45 E«6*ffi . 

EEL, ^JSRffi*^^-^^^L-C#JB^E»^^-^4r 
E»**±fca«i"**»^y > hB»tR«)Ka*ftl- 

^® (c^i^T . > 3'7 trfc S EUSatB^SlI*^^ 
§S„ *fc, E«»««>«a7L«-*«tt^-^ ]>*^E^ 

CSUfSS^I^^ > hEi»tSo8S!iS^pigg-^fc5 0 
ifc, 2o<Djt|«lt*ft*:«ffli"5r. tiSttSWC, 

[0011] JB3^)*»l-oPt, > hE»« 




(5) 



tt^Zt/j^CiS, h 

[0012] i-ttto^^co-^JfT'lJ > HBE^Ii, 

t, l ocof£g^7 yici OXi/^m^Wt-SM&SixfcS? 
1X^2 cogagj^ ? — n-PixSfS l 2 coB 

BEtB 1 <soK*'< ? — v£-$J5f -T 5 4 5 dffiJi 5 l 
coJMM&MM* . tfrlEKi*£«a>iB 2 coEKfflffifS 2 co 

« <t . sufem 1 eoj§nniMt«Lhi;:»j* s jb 3 coie 20 

t , HulEfg 2 coJ!P B ^*il]f ±(cff?J*$;fxfcil 

tt. < 1 1. 1 oiiffimmm-?? ?<n&m~-ffi&& 

M L . fen*'* 3 * - > L T ^ S » 1 » 

maw* 4 * - v-i^gat ltv^s»2 <og^< 
y . utrisfs coigns ^"co * it >b mutiti & 

/i < Hi ocotg^T - ? ^tL< {4i&l£'< V7*ic(4, IS 
i;LTfc|l\ Rllffi»et3tmi. WIE®^-^ 
(0 0 13] BflteigmST-li. SflfE®ta*^^ffif>ii* 

-i-* hrt»CjfcS'>fc< i: t> 1 ocofg 1 co^^7^IC 
J; ^S^I^m^Wic^^nfc^lS.O ! ^2 60E^^^ 
4x^x91 1 5.0=^ 2 1 <r>U 

<fc t 1 oC0M2»®^7"7i7'ICi t 5i:^lC«^ 

Wl-ftlSE* HfcSB 3 &u<i? 4 toia^<^ -v^-tix-en 
#51 &^2</)ffi(cffM5F^xfc^2c6iai6Sffii:» *a 

f 55^6 cOg£ift;< ? ->/>'^iH'tim 1 StfsS 2 CO so 
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ffilcJFM $ ftfcfg 3 <nmmfo t . «l KM 1 </>E»ffitS 

com 1 coffii mtzrn 2 (oimi^i 2 nmtnmzm 
i&snfcm 1 <o«iB*6»o*t - ^tem 1 cosa^a : ««o^ 
2 coffi t misfls 3 coie,^s^com 1 co® t wnu(c»jaif 
nfc» 2 <ommm»m t . huie^ 1 co^ra*fe^i-*i^ 
iiiit. '>^< tti ojinniESS 1 <r>wm^"7 7<»%m 
n-mmm u . finse^m 4 roE»/< ? - >-cofiHfE^ 2 

o^y^y-hcogp-^^gEttL-Ct/^^ 1 o>m-ffis<>7 

t. iwiias5 2«5jBiiiM6»iimcay)ii*n. '>^< 1 1 1 

OIHWIEW 1 corg^7*7 ^«3*Htw-i«^«ttL, 

5 coifi^/^ ? ->-cohJH2^ 3 commy° 7 ^±co0|5-» 

IcftttLt^SM 2»g^>7'tSrfix.'C | '^:t «r 

S?2C0#(g(t LTV^S. 
[0014] ftfttaSB 1 <75|El^atgl±, '>^£ <Hli« 

14, SuIES 1 co4g^7"9 ^ t $ i-iX v ^5 «t 

ma. % i 2 cok^^- wjs-tn^x^s 1 st>* 
sg 2 wffijcjKjasn/iEi»s*E»-'>'te <tti ocos-ji 

ll&Km-t 5IIt , HtltSBfl^SIScoS l S.T>'H 2 co® 
(;^tH4-^— ^ h ^Rlf^co^^^ — VCPPJS'J LTSuIE^ 1 
2 coiB^^ ->-F B ^«r^IISSii?LSr^- LtttW 
tcStti" 2> IS II 2 ro&*JSlciS*tt='<- 

^ h 1- PPM L X FJt^coIES^ X'&®.(D&m' < > 7 

«tsiit, msm i a^i 2 co^Rfstc^tL*- 

^oelt, c n h 5<r«*ft»«*» ^ «na«»'< > 7"co $t 
*a*s*m-r-B«Ji#«r^i«-*"S3:ei:» r.4xbcoffiJi^ 
^HniEiaii^^HNiE^mL/c^^vT'co^^fifE 

ffi 1 RXJWi 2 coga,^/N°^ — >-JcffilciHig-f 5 4: o 

[0 0 15] 4fc. ^IgB^CO^pyy >• hga^tg<^S!Jjt 
^^(4, 1 StJ<B 2 coffi^^-v-Ti^ix^xlg 1 & 
tffH 2 coS5(cjr^$4x/cga«Stg^'>^ <H1 
ii+L^ff^U. rcoKii7L(c^1±^-^ HSratoiiA/ 
-CIWIESB 1 2 <Z>iil»^<^— >4r«ft«H-«l*i-5 

mM&^—T- h SrSUBU LTFJT^cogeg-'^i'-vr-ffiScco 
SI^^^MtSlgi- HtiteS5iRt/^2co^« 

jiu^n-eixjB i su«m 2 o*ffl<fc<o*r«i6*««:8iJi 
9tmm^mm.yy fn&m^m-rz 4 o \zmm l . 

rixb^PJER^OSft-rSXSir^^T^S-tSrffi 




9 

*WI6ttK«rflFS L ■ T (WES*'* &^tB £ * 

»M!t5 J: 9 * J: •) Mt^I 

± { - « 2 </)S2fe / < * — > &• n5fiR-r s xa i tin x r i ^ 5 

10 0 16] 

co*J6«SrlftWli-5c HI Hi, ^I^y^hS^Br 
SB, 1112(1, =Ti:tt*Eil»«*<o«JBXaWBH, 
HI 3 J^bECU 5 (4, #JB7'y v hB»S«3«5Bxa»BBH 
TMo£ 0 Hi (C7r:i-J; SHUi»iaT>*SS2tf>Ewft 

^— >4^jB**n , rt^a. E«ft£«i co^Sn^fSiit- 

9^JBfifi;**i-Cv^o ESfc**i(-tt»II^E**'«* — 20 
>*r«*MU»«i-S*:^iw'>/jr< fc 1 ocoflrii?L5 
^JBfiR SftrP5 8 Jta?L 5 co rt8E{M«(C(± C u A o # 
if U J: 9 £ nfc*«E» 7 j&sjK;* £ ax, » l at/ 
12 cOE4fc'<* — >-2, 3^1S«ClSLtPSo SE 

«tE»7 t |R| CilcK 1 itf* 2 OBIIi^?-^ 2 , 3 
aVrtlEE*^^ — >4 «Erm*W^««LT^S. 
[0 0 17] SM&»IR8. 9<^*ffiUtt, SB3Xag 30 
4(/«vs^-yi 2, 1 3riS0J*£ft> ::4xfbf4, H 

ra*6»ie8 4rwa-rs^v^i o, 1 i^ltesi 

tRi±oSiau ? «2coEjJS^<:^ — ^2, 3 tl^l^ 

JKasnri^o ^io, lid. igfic^^su: 
iESSSEtti"5 - t a s "C# * ^ 6 cop^BcoaiJi 

1:^10, l l^EI^ntv^o g^^^e 
(4, Ka*L5rttc^3tLTE*s*iT^s^^ 

7L 5 rtBU C u o # Srlfc £ -f S&8SE# 7 fcWC * 
[0018] 37ti5E«SfiiMt^i!^ 

»«lco**paB(-01fEj»4:»*"f *. ElMKRi 
(4, 3:**t/»lli/i:ift^*4*fc^9^3p»*IH«a 
jg « j^ai * ! * > mm if co -&*<«Jlg« Sr ffl ^ S o ElftS 

rt: tffiEtft ^^-V4^2l JBfiJt £ ix T v ^ 5 . E*& 
l^amWBBtt, «Hffl4. l 5T*?£|g£txT^6 (B 
2 (a) ) . C^E«*«H-Ky/H>L<liu 




*KfBB 2001-15920 



10 



4, 1 5±atfJta?L5rt»-IBfto#«[5 9 «:»*-♦■ 
5 (H2 (b) ) . &tw, EUatRK-IR^-^ hfcif 

E«atRl<OPiffiSrW«Lr*ffiS:¥ffl<t$*T: 
»tt^7^6«rJKfiJcS*5 (El 2 (c) ) u 
14, 1 5 5^;o#l5 9 &il?i?<Ot$fff(wJ; 9 SIR 

2 6oe«^* — ^ 2 , 3 awKii?L s <7>rt«uSMfcea» 

7«r»*L-C3Ti:**E«*«l«:»«S*S (^ 2 

(d) ) „ 

[0 0 19] ^/l^U > hE»«*JKfi8i"a*!iS 

IgSrtt^tSo f^3 5^ m<Z>ttffim?S 16, 1 7 fir 

ffife<D'<9 — i'\zgim.£ti1z.'<^yi 0, l l Sr1S«cR3 

4mmilt?*)5 (H3 (a) ) Q iSfeiC; ^7"10 V 
1 1 ^f^^-^CSfiWl^fSl 6, 17 

9fir?«^L, ^10, 1 1 *JCaS*T-t^ffl|fBfi: 
liaiS^S. #WfilfcBll 8, 1 9(4, fcijxtf, 
i^m^V << ^ KWJli^^/u^firffli^o WfBl 6, 1 
7Rtft««»IRl8, 19(4, o-?-4W:i»)^ 
LT-»<b^n6c 3.C0<t MfSl 6, 17^ 

mffiftJif is, i9i cofgii{*(4, mmmm m 1 a , 1 

9/j^iSttit5^iO, l KO«»tE)ttSJ:5 
Cltt0^n5o -tLT. 19(4, 

t7"l/^$ntl^ (El 3 (b) ) o 

[00201 «si6, 1 7 t^mm^mi s, 

S« l com l <oSi:iSiiSht* l roB»^#-^2 
(4, MfSi etcjBfifcSixfc^v^l 0<!:^t^i:^: 
a«$ix, »2<offi*cJKrilSixfcJB2a>Eaft^<^ — >3 
(4, Mffil 7i:»*Sftfc^^^i i fc»lft]i"*J: 

ffl^^n^ (1114) o -n^ffliif$(i> iTSi/j^^ 

*Df?ftCoo*DJE$ix5o ^at>**DEE(C X 0 #««feJ*B§ 
18, l 9(i«MbLT^ra.r $ixTJilBI6»BI8, 9t 
&So ^C0^#^1?S16, 1 7±^y*/l0, 11 
(4, tttt^Lft^bJtrSl-TSEillSttl^WiaO 5 * 
2<OEI»^# — ^2, 3i:S«t*ix5« ^v^6^JFM 
SJxTV^»Bf-t*«4y9^6 iSEI«*ns (El 5) „ t^u 

WtCi^l^fSie, 1 7 %ffij£<Ds<# — >\C=-y^l"7 
LT»3atf»4(?)E«il 2, 1 3 5rMt5 0 K± 
coxaic ± 9 *Ett'< ^ - ^ X h #^cco t*T 




(7) 



a5ft±jf»px&aa:*«iL-c*JB^ , y > na»fiSr^* 

[0 0 2 l]fc H6 7bSH8fc»»BLTJB2<7>*iS 

«i«^aEi»*«fc*i«-ra«axa»riBia, isit 10 

1 (OpiBBJCiaaiX« 2 0 , 2 0' SraBltiStfiO-C 
ife5. «»^JBiaVJR2C0E*^*->'2 2, 2 3* 
JBrtSftfcKttS«2 1 rt»lc«ttJB (dooUffi 
WC(^2J1) cortfflSEi*'** — > 2 4^jf^^nx^ 
5o"K*ftS*2 l co«KpEiBf5±(c:fiffi|g^^ — >2 2, 

2 3 »m-r 6 <t o kjb m&mu 28,29 *jfM s n 

El**«2 l lcii*ll<7>Ej*'** — 

i:aatsfc»i-^&< iocosiiTL2 5*sje/as 20 

J;i9JIS«*tifc*l«EI»2 7*»rttSn, 

cOES*'** — ^2 2, 2 3 BE 

MEM 2 7i±, ai:rt«EJ*^^— V2 4Kfc«»tt»c 

h J: ^<C5««^7^2 6#*«7L2 5US*>i&*ft, 
KMGlt 2 7 i pq C*£(d!g 1 Rt/JB 2 wH»^#->'2 

[0 0 2 2] JHnt6ftiR2 8, 2 9cD^ffi{C{i. MSR 30 
U ! l4(/)ie^^->4 0, 40' ^JK^t^ti, Z.tlh 

it. mmmm^2 s^-mm-t^^^s o, 30' srfi- 

LTE»««2 l±(75«lXl/JB2^Ej»^^-V2 
2. 2 3 i:ltWCilS^tlTl^ a ^^3 0, 3 
0' fi, gt7°7 ^ 2 6 CKggSt 5 r ^ /P t'^ , 
oSHISW-CfiSsaE^v ^ 2 6 ojWXffi^BLhK'^^ 3 
0, 3 0' #E«£*lTV*2>. Sg*^9^2 6li, ffii 
TL2 5rt(c3EKLTE*SftT^a*>-C. +#8M*E* 

u a o # %m § -r «ME«k 2 7 *** s w 1 1> -c s 40 

6. JBWK6»BI2 8. 2 9±i:itatt«2 0, 2 0' 

aMWisft-o**. Ei»a«2o, 2C <75«m-rs* 

5Cltl5Ml6(OE^^->'4 1, 41' ftSJgjft 
Siltt>5. 2 0' (D-t*t* # *t*||Wffi 

coE*ft'<*->'IWtt* 2 0' UHMtStt 

fc K!J A-TL3 3St/^-^L3 4 5JT»?Uc«» 

[0 0 2 3 ] =Ti:*5E«IS«^PniB^*«SF 

tiaE«*«fc»*-*-ft»i»xa*riiiwra. *i\ e so 
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ilg2 0, 2 0' li, ^ap->»IB<ci?«:*«**fc 
Srffl^a. IE^1S2 0 (ttT, B»*fi2 0' tm« 

0 K y ^ fc U < I* u -if * 4f<w J: 9 JtlM it *r f? o T ft 

l/-flL3 4iV^ (B6 (a) ) . ftMttSfl 

fc k y 3 3 stf — y*TL 3 a ftic^s^- * t* 

x^^W±8l! CB-100) 
ii^7^3 5, 3 5' , 3 6, 3 6' SrJK* L . # l J 

(b) ) „ jfcld, ¥»i:ifcofcE»S«2 0±lC«tf>o 
#013 7, 3 8t»Ji)ct« (0 7 (a)), tlT,^ 

^«^--V>/Lrm3C0E^^->4 U sa 

MS4E2 ooM-«cJB**ix*:E«^*-->'4 0</)±lc 

[0 0 2 4] /<>^3 O&fJxfcO'*? — X-ES 

»/aufcE»*S2 o*i. ^y^u^t^w^wt 

^«SI6ft«3 9S:8llU, OSrJtiiS-frT* 
^SSfflSrlltilSHirSo #Wft»«3 9«4, 
^C/^tt^ n y-<^ KW§7^/u^*ffl^5 0 EiR 
S«2 0fttf**te»R3 

^Ib^^r^o ^cO^#, sa^sts 2 0 t ^Sllfe 
fBl3 9 irOaiWis *«»»Bt3 9^J^iimi-S^< 
^^3 0(O«SBSrffi«M-SJ: 5USBtt8C»$ns. 1 1 
T> *«lft»ffll3 9tt, WfcSix-r, ir^^^T^tte* 

»»i-aaa«, BE**fl=x?^u^Six-ci^o ^^^^ 

i%% (M7 (b) ) o Ik id, E»3S«2 0, 2 0' t* 
ttteJftBE3 9* 3 9' t <0**t* # tL^aJl#«rElftS« 

2 1 (F>mm^mm£'&z>a -<Dtzum&fc2 ico»i 

ooffilcjfM^n^^ioE^^-^2 2(4, EMS4R 
2 o±^^<>^3 0 fc»|Sli-5J: 5KfWB3iv ^200 
BldJfM^^/c»2(Diaj^^ 0 ^-V2 3(4, E^££2 

o' ±oo^>^3 0 / tWH^i-S J; 9(dfflS SW. 
[0 0 2 5] wixbl8Bff«4, ITSIIfr^r/a^ 

o»DE$n-5o *P»ftW*PflEi-J:0*«lftl»«3 9, 3 
9' l±&i£LX*=.T SjXTJilB*fe»l«2 8 , 2 9 t<C 
5„ :(^t#^^3 0, 3 0' 14, JBtt*WU<C* $ & 
*h*]-f5E*S*2 1^® lSt>*^2C0E^^ o ^->2 
2, 2 3tiS^o ^U-^tS/j^flSJl^Sr^^^L 

C0*gfS3 2, 3 2' SU ?j ecO±<7)^*o^Jf 3 8 , 3 
8 7 ^FJf^^^ 0 ^-^^^ 1 ^^^^^^^ 5 *^ 600 




(8) 



A,fc* 3 -7 1 -f > -y/j: ^co*ffitt±l«fflX«riBl:Jltt L T 
^Ji^s; >- h (B8#JH) . 

[0 0 2 6] "Sr^T-CfcSiaaiStR^jic^^ ^ 

= * h ■ Xtt*:MS(c:9lirt"C*3. Sfc^— iTTMBHi-J-TL 
«60 Ai»SrBiI«-c # RIS5 SrfflJx. 6ft 5. * fc'M^ 
&co Jf »?Lco ft o # coo # * t> "3 ^^^WilTLF^corr^ 

y h "CH^ tx K<Dtt#»S*>3itt ^ tfvu KT 5/ ^#HE 

[0 0 2 7] fciz, EI9*#HBLT*3^illfc«&Ift^ 
ffilcS 1 StK^ 2 coifiitft^^^ — ^4 4, 4 5#JKfiJc£*l 30 

fcE»S«4 2Kti, rtSB^IgSSS (-(75llJEtf'JT'l4 2 
S) ^rtSBE*'*^ — >'4 6 3&sjKj***iTt^5n 
E«StE4 2cO*KiSiffi±UHE*>'<^ — ^4 4, 4 5 
Sr««-TSJ:9(c«|BJ*6a«K4 7. 4 8«^titP 
6, Id»S«4 2JCIi*EKcoEilft^^^ — 

a-r 6 fca^tcnttco jtii?L*s«* sh, * <^ * [zmm^ 
ii ? l co * { z i i ig m -7° ? ft * a & 4 ti r t ^ ^ x* i 4 & 
43c As^n-enffiAiiinfcjtaTLs 3,54, 4 0 

? — ^4 4, 4 5S^]gf«S^^->4 6 Srtt«M(C 
Mltl^o 0MfeMtK4 7« 4 8C0H®C:I4, 13 
&D s *4 60EiS^' ? ^ — >'4 9. 5 0^M$n. ^itfe 
(4, iWIg4 7, 4 8 SrJta-T5^^^5 1, 52 
fctf LTE»»« 4 2 ±cnm 1S^2 <7)E^^-> 
4 4, 4 5 ^IMCfM^nXl^o 5 

2d, mm^rmm&tmm* mam* 4 3 a icas 

SAM'S ffiffi*^ 4 3 a <7>P5*BwE±i:: 
/<y^5h 5 2/j«I:$iiTi^o so 
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[0 0 2 8] BttSttU 2, JBIH&RIK4 7, 4 

h*»&»jats4ifcitttt*^4 3 d*sa«>ii*n-c 

(C»ft1r6lwtt, KiiTLcotl^r^x^r iricj: tUMM" 
5:tm5o IMS S^pilt SifiTL 

5 4 CO P g £ 0 /h£^COT\ ^r^l^tl^iA^n^ffiiA^ 
-7-4 3 a , 4 3 b 4 3 a CO^/j^# 

^ffi ^ a ^ 1 i o tsetis* s x. <s 

d<t«9S^<o-c, tetattii/h^^o *«-^y^HE»« 
r >c]co 3 r tc ft a EaftStE^KiiiUwlfita:*^ rtK 5 * 

[0 0 2 9] {Dl OT^^Ell 5*#R8L-CS4W 

USte^JSrBiP^-t'So Ell 0 7i^iai 5 14. 
E*ME*r»rirt"S«Sftxa»ffiB-t**>fto 

l ocoftj|»^7 ^s-r a J: ^ y ^ ^ «t 5 * 

/JPHL, ^JRfSS:^*— => f ^tT#a^E*l^' ? ^-^ 

Sr1#aifSo SEtftt-t-S#aEil»*tRtt, =Tbtz* 
E^S«±(-^*cob 2 i tft(c<fc OJKfiKSnfc 3 Sco 

i^±E*«W^*ftt±9*ll*M*w»«Sns«a5E 

i/^-y^it5 0 mi oic^-TJ: 5iw, ^tticm 

1 RXfm2 — > 6 2, 6 3 3ftSJKril*nfcEI» 

Stg6 l(c(4, rt«F|»-*»« (r^*160ij-ett2«) co 
rtlfPEitR^^^ — >6 4^MJHti^„ E»SIK6 1 
co*E±lci4Ei»^<^ — >6 2 4rJ$lf-rSJ: "5 »-JB 1 ^ 

[0 0 3 0] RBtfcaiBI6»Ht«?Bi**ixTi^S*s« 

^S«6 l^tt*||C0Ei»^^--^4r««W^»«lt-4 
tl1h\Z'J?t£< thi ocoHii?L6 5^Jf$/$$HTV^^o 




(9) 



-> 6 2, 6 3fr«*W(C»«LTl^S« »«E«6 7 

(4, M^ttEa^-ve 4i::fcm«tt«c:i£«3:h/c 
EMte 7 tmcmizm i &t>*S2coEi»'<*-->'6 2, 

3* ®M*fet*BK6 8O£-05Ul485 3OEi»'<* r -->6 9 

5o mm&mme 8±U:{4»3<7)EiR'** — 9£?& 

{-|4g?4ooES£^->'7 »3& 
C^iB 4 C0E*'<* -y69, 7 211 g2 ttJim&IHK 
7 1 S:Ri§i-5'<>7 p 7 3 9m*WJc««*nTi^ 

[ 0 0 3 1 ] ff2co]ilH&ftlK7 i±Uil±*4<7>E»'< 
^-> 7 2 Sr»Hi--5 J: 9 3 ^JmBtt»Bt 7 4*s» 20 
fiESix, *co±U(*»5coEilR^<^-^7 SdsjgfltSn 
-Ct^So *4Xtf*5<7)Ei*'** — > 7 2 , 7 5lt f§ 

2OJBN0*6lftBl7 i&KM-r 7 6tcJ:g«*3[M 

usttsnros. coo j; 5&«ric*nfcEi»s*(cc 

co H lb M co *r & £ jg jfl L T ± M <r> $t S E* ' *9 - > * 1& 
rfc-tZo 7 2, 7 5(4, ft* 

T JKi* S ft 5 . Til 60 Elk' * * — >iB fiR ic c (30 HMM <r> 

E#JBE«l£tR^*®{c^ia*n-Ct^Ejg'^ — V7 
5co/N-y 'Smit^-* h^rPPJBiJLT^^vy 7 7 £ 

7 0, 7 3, 7 6(4, j£i23COg/J s O. 2mmSK, H£ 
/j52 0 0 y ragttfcSlSS, '<VX7 7 COJKiZ2<7)Sl4, 
1 0 0 *i mlfCfcO > 5 0 — 6 0 /i miffiJK-e 

fcot«*iO/|^<»*Sh8 (HI 1) o &l^> '< 
>7"7 7 *SJgj^Six-C^S»3<75flilH*ftl»B(7 4(7)^® 

^ # ^ >-4ffli & if oSfcR u^yt=>-T^y^iri 

JMt7 8t»«t5. 40 

[ 0 0 3 2] ~(Dt £, ^<y^7 7lt X=i — 
T-fc5wtA»&, '<^7*ftflMB#l** *»*Bt*s=i— h 
£;HTl>5tKi»i:&oT^S (Ull 2) . &<c, 773/ 

/? ij ^ymm&'frox* /<>y 7 7fio$fe«asi5^*ffi4' 

«*XlfiL-C'<>:/7 7*s(|(ti$tt6 <t (El 1 

3) p /<^7*7 7^«tt!LT^5ite*IK7 8*ffi 

^««»<H«)oft Xtt«*^ottcJ: 9«tf>o*K7 9 
*»rtci-5 (11114) o ^)o#!7 9lt ii*C0J-5/ 

^y^ifcdJ: ^^-^y^Ltg6«^7-^ so 
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y^8 0^Mt^ o a±oi«(cJ;g*E*'<*-> 

h-^A^^JJDX. &a6o#;/jnX, (iAyfi^—^-f >y 

tfi&5£/££-£5 (Ull 5) o 
[0 0 3 3] EJLha>#ttMJ; 0 , itsfccoB 2 i tffi^J: 
^t-fSJI^^I-^S'^^J^ 0 t4 x < > rfno&M 
*/W»(7V <>y i* 5 TO »J£ T*JI BB»l»^^r*B i: 5 

fc, /<v^gi^* < 46 C i: A^b 5 > K1lt>'hS<i" 
Swtd^pTtSfcttO, at SEE • em*^— 
<ffifflt#ST p y v hEtttf^MaBi-a-fc^ttfcfc 

5„ *fc, |«l«»*feo#*J6i"^i:-C'<v>^i:(0«« 

BieoEtt^* — >*«*W*-»«i"5*«*ffl^fc* s * 
^oltlt«o*fe*iBffli-a = Ti:ttSEi»*S<±, - 

fc-5Ell8 (a) Jii*i-=iTi:/jCSEaiS*E^»S«rt« 

*ffi«rjaffli"SwfcdS"C#*. i-*to*>, wCO*ft-Cli 
«E*3&» 6 fcixT ^ 6 if 00 J: 9 EMS & = T (c ffl ^ 

[0 0 3 4] El 1 6 &#B8 ITS 5 CD*iM»«:Itt 

P^i"5 0 1116(4, *»^y > hE»*^«fraBia-c*> 

«w»|*E»*:»fiaufc3r i *SEi»S«<-, *«tt^ 

JR«ft^#— =^^LT#Jl^Eilft^^ — ^«:EI»S« 
±^fflSi--5#«X!J > hEj»*E^«ift*ftl-*5V^T, 
WEjraartwSSWEilfttt, E*S«<0**lS>E»'** 

i*:*M»i: LTV^ft. E*S***»*-«±. 
av^^y hWSrffl^^Cirt^m^fe^o :<^SWI 
-Ctt«e*<0#Ji^y > HEI»tKW#*i: LTffl^5)M3 
H«*if^if*»9fiWii«feafflL-C»iSi- 
5. cco^JS0i]i4#S^y ^hEMC^KSflBo 

EII'<*->*»»i-Sirii^rt«o»ttE»Sr*«tt 

h^TOJi-^c tic J: 0»fi!ii-S*&-Cife5. 
[0035] hi ic*i-« 1 wniM^^i/y > his 

^(opi«aDoB:±(C'<^x^Ea$nT^a ± 9 
snn^o 3tii4, e»s«jc«^-^ hftifow* 
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tf, (111 6(c*i"J:9(^ IE«8StS8 HcjKfiRLfcJTii 
TL8 4ftcO&|CE«ft8 6 1*, J6±KtiJtifi?L8 4 
a^iiSiiri^ir^o :nit *«EI*J» s Ei*2£*E8 l 

t/mumsiz.mfSL&tiitK i Ru ? m2ooia^<^-^8 

lt-CgtfMESft8 6/j«$ii, EttStt^PnBBtffilBL 
T 15 m Z W-lB.it 5 -ttrT i%Wz 7 v # Mf&~t~ 6 & '£K 
tSZi^-CJStOt?, r eottfiUBiM £ Kit"*- Z> IS^ 

[0 0 3 6] ESS*S*K8 l coHEl-te* JBIHifeftK8 

^-> 8 9, 9 2«^itP5 0 mmmm%8 7 & 

nm-r 9 cm, »i RtMBa^E*'**— 

2, s 9 smaiWKSttu jhh&&K8 8 tira-rs 20 

^91lt »2;&tJ<S4</>Elft'<* — ^8 3, 92 
8 8 £^TRiii-SW;i7L9 3(wfeS§ffiE4ft9 4**3 

ommm <n s -c $ n , i3s^4^ e*' < * - 

if ^:im6o 

[0 0 3 7 ] 

- > ft! Sr»«-r S ' <V 7*«r = T i 6 EiSftStR^SM^ 
£7"-, — 9 |p]±a s l2ft3. Sfc, 

lit^7> h • x#&*«i::fiflirt**5-fc* s "C#s. o 40 
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BB«a«^FK4:<i:S. «JtxatfBl»ft*nT^ 
5 00 -C»iti*IW* s «* * n 5 * lw Kit = ^ h Sr T«f S ^ 

[nil 11 <Dmt&m<v&my v > hEUSs^waHo 

[0 2 ] Hi co^g^y > hiai»tE«r«i*-4"S3TwE 

IBs] mi <n&m-?v > hE*n«^>«iaxa»ffiBi. 

[04] mi^m^D > hEUftSwBJtxaKBBHo 
[B5] Hi w#IB^y > hE»«^KitxaWrffiia. 

[ge] ^2cois»j'ijc/^ii^ , y > hE»«^«ifixa 
[i7] ^2 c»m&®\<o&m -f y > hEj»«coiRifixa 
[H8] jR 2 (nmmmco^myj > hE*«^»ifixa 

rr®0o 

[0 9 ] Wi3CDmM&l<n&m-7V > bE«SfficotRc5[ao 
[0 10] »4(^**6«co#Jl^y hE»S^«ifiX 

fl^TDiHo 

[011] »4<Z)*1IIS«<0*JB^ , U ^ hEUtE^JBiSX 
attSBI. 

[012] »4^ltJS0»JW#JB^y > HEi»*E(0»3ftX 
g^if®0 o 

[013] »4«)jlSS«0#Jl^y > hEi»«^KiSX 

ai§f®0c 

[0 14] m4CD^ffi^J<7)#@^y > hE»ffi^KifiX 

[0 15] S40jBt«(0#i7 p y > KE»«^B!iSX 
SW®0 o 

[0 16] ^5^HJS0»J<JO#Jl^y > hE*ft«co»rffi 

in 

[0 17] tt*<o#a^y v hEIAS^KifixaKrB 

0 O 

[018] ^*^#S^y ^ hElftffi^KitxaSrffi 

0 O 

[0 19] >^hEIMR^«*xa«fraB 
Ho 

[0 2 0] ft&to&m-?!) > hE»«<OWBBl 0 

1, 20. 2 0' , 2 1, 42, 61 s 8 1, 10K 
2 0 0 • • • EftSfi, 2,3,12,13,22,2 
3, 40, 4 0 ; % 41, 41' , 44, 45, 49, 
5 0, 6 2, 6 3, 6 9, 7 2, 7 5, 8 0, 9 0, 9 
1, 104, 105, 201, 204, 205, 210 

• • • Ei»'**->\ 4, 24, 46, 64, 2 0 3- 

• • ftmm^f-y, 5, 2 5, 5 3, 5 4, 5 5, 
56, 65, 84, 93. 202 - • • Kii?L 6 , 2 
6,35, 35', 36. 3 6 ' v 6 6 • • • ^m^V 
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7 , 2 7, .8 6, 9 4, 2 0 8- • • S^S£*&, 
8, 9, 28, 2 9, 4 7, 4 8, 6 8, 7 1, 7 4, 
87, 88, 207, 209 - • • JSRfl&ftflil, 1 0 , 
11, 30, 3 0' , 51, 52, 70, 73, 76, 
7 7 , 1 0 7 • • ■ y<> y\ 14, 15, 16, 17, 
31, 3 1', 32, 3 2' , 102 • • • ffifg, 3 
3, 33' • • • K y A-TL, 3 4,3 4' • * • U- 
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o grill, 1 
4 



— '/Tl, 37, 38, 59, 79 - ■ 
8 , 1 9, 3 9, 3 9' , 1 0 3 • ■ 
3a, 43b, 43c, 43d - • • WmM** 

8 • • • tfiftH* 10 8- • ■ * y is a >W\ 

9 • • • ^U^S, 2 0 6- • • ferny? ?\ 
2, 2 13- • - 77 •yv'^abo^JIo 
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